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National Toxicology Program

Outline

« Portfolio strategy — structure, planning, management
 Delivering on strategic research priorities
» Addressing contemporary topics

* Increasing our impact — focus on stakeholders, products, execution



QNP DNTP Goals

(1) Collaborate with public stakeholders and global
partners to identify and address public health issues

(2) Generate and communicate trusted scientific
\@/ information to support decision-making on environmental
hazards of public interest
(3) Lead the transformation of toxicology through the
2 development and application of innovative tools and
A ~  strategies

= (4) Educate and train the next generation of translational
o0 scientists to be innovative leaders in the field
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National Toxicology Program

DNTP Strategic Objectives

» Accelerate our progress in the evolution toward
a more predictive, precise, and preventive
science through the deliberate application of a
translational toxicology pipeline of capabilities

* Provide an evidence-based approach to
identifying and understanding potential
environmental contributors to contemporary
and common diseases

 Improve our ability to conduct and
communicate substance-based hazard
evaluations that are more translational,
Innovative and responsive

Goal 2 - Generate and communicate trusted
scientific information to support decision-making
on environmental hazards of public interest

Responsive Research
Programs

Goal 1 - Collaborate with public stakeholders and
global partners to identify and address public
health issues

Health Effects
Innovation Programs

s 2 R

Goal 3 - Lead the transformation of toxicology
through the development and application of

- innovative tools and strategies

Strengthening
Capabilities Programs

ook =]




¥ p NI, ey g DNTP Research Programsa

Exposure-based « Combined Exposures and Mixtures (CEM)

Research Programs

 Consumer Products and Therapeutics (CPT)

* Occupational and Inhalation Exposures (OIE)

Respogﬂ\éﬁa?ne:eamh  Emerging Contaminants and Issues of Concern (ECIC)
@ * Safe and Sustainable Alternatives (SSA)

« Carcinogenesis (Carci)

Health Effects
Innovation Programs

3 %  Cardiovascular (CV)
% g * Developmental Neurotoxicity (DNT)

Strengthening * Novel Tools and Approaches (NTA)
Capabilities Programs

 Scientific Cyberinfrastructure (SCI)
908 [o=1

https.//www.niehs.nih.gov/research/atniehs/dntp/strategic-plan/index.cfm
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¥ National Toxicology Program

Portfolio Composition

* Not 10 independent programs
* Intersections of projects, people, and processes
« Connectivity is necessary and intentional

— Leverage => feature

— Dependency =>
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National Toxicology Program

Strategic Program Planning Outputs

* Program Management Teams (PMTs)
formulated strategy, objectives, projects,
milestones

« Engaged with NTP Board of Scientific
Counselors (BSC)

— Completed 5 meetings in 9 months, reviewed
all 10 programs, effort from >60 DNTP staff

* Program Plans (10)
* Objectives (30)

» Strategic Research Priorities (12)
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Determining Strategic Priorities
* Opportunity, need, importance
 Capability, capacity, feasibility

» Resources and effort required, staff expertise and
availability, timelines, external pressures

* Integrative, leveraging capabilities and
partnerships

* Not overly broad topics e.g., “mixtures” or ReSOUrces Ability to

exposome g
P available execute

* Not specific exposures or substances or
approaches

* Not formulaic — no scoring, ranking, etc.
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National Toxicology Program

Cross-Cutting Topics

OUtPUt and OUtcome metrlcs Carci Ccv DNT CEM CPT OIE ECIC SSA NTA SCI
How to best measure success and ensure N »

. . . ut/Outcome Metrics
DNTP science is impactful? PR

Diversirt?Equ_it*and Inclusion
Equity, diversity, and inclusion Capability Buildin
How to account for sociocultural factors that COmmunicaEf,,StI,o
lead to environmental health disparities?

Capability building for the future
How to foster a culture of innovative, forward thinking?

Optimizing stakeholder engagement and communication
How to tailor approaches and products for diverse audiences and purposes?



NTP DNTP Strategic Priorities

¥ , National Toxicology Program
Program Research Priorities

Objective 1. Accelerate our progress toward becoming a more predictive, precise, and preventive science
through the deliberate application of a translational toxicology pipeline of capabilities

Responsive Research . . . . i - . .
Programs 1.1 Define and apply an innovative approach to identifying and characterizing
hazards of complex and/or combined exposures for existing project areas
(botanical dietary supplements, natural mineral fibers, HIV therapeutics)

1.2 Develop and apply defined approaches to infer hazard across specific
structural (organohalogen flame retardants) and functional (personal care

products) substance classes

1.3 Develop and qualify effective tools and approaches to support timely
research responses to emerging public health issues and the assessment of

safer alternatives
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Program Research Priorities

Objective 2. Provide an evidence-based approach to identifying and understanding potential
environmental contributors to contemporary and common diseases

Health Effects

Innovation Programs 2.1 Define and apply a suite of screening approaches to evaluate bioactivities critical to

Qg’a understanding carcinogenicity, cardiovascular toxicity and altered neurodevelopment
5 2 R

2.2 Characterize the likelihood that specific environmental exposures represent human-
relevant carcinogenic, cardiovascular and developmental neurotoxic hazards by defining,

developing and adapting a pipeline of internal and external laboratory and computational
assessment capabilities

2.3 Develop and apply an approach to identify and characterize the contributions of

environmental exposures to a specific cardiovascular disease (gestational hypertension)
and cancer (early onset colorectal carcinoma)
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National Toxicology Program

Program Research Priorities

Objective 3. Improve our ability to conduct and communicate substance-based hazard evaluations that
are more translational, innovative and responsive

Strengthening : .
Capabilities Programs 3.1 Develop and evaluate a suite of complex in vitro 3D cellular systems

(spheroids, organoids) to model human-relevant organ-specific toxicity to
g/(/%a\}; @ support current portfolio priorities

3.2 Develop and evaluate a suite of multiscale computational models to support
current portfolio priorities

3.3 Assemble and support a robust scientific cyberinfrastructure and advanced
informatics tool set to enhance and expand the delivery of DNTP knowledge
products
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National Toxicology Program

Delivering Priorities

Objective 2. Provide an evidence-based approach to identifying and understanding potential
environmental contributors to contemporary and common diseases

2.1 Define and apply a suite of screening approaches to evaluate bioactivities critical to
understanding carcinogenicity, cardiovascular toxicity and altered neurodevelopment

Relevant Projects

« High-throughput bioactivity assessment via CardioToxPi * Key Actions
* In silico model of hERG inhibition ‘
* |n vitro assessment of cardiovascular toxicant mechanisms ° OUtPUtS

 Utilization of microphysiological systems to incorporate xenobiotic

metabolism in cardiovascular toxicity screening * Timeline
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National Toxicology Program

Thematic Research Priorities

Identify high value opportunities to strategically implement contemporary
and/or cross-cutting topics across all research programs

4.1 Refine current toxicology study and assessment
approaches to better understand and account for social
determinants of health

4.2 Selectively adapt current projects to address the
disproportionate impacts of climate change on individuals and
populations

i m

sity, Equity, and Inclusion [
;kabiEEBuildin - 4.3 Define creative approaches to effectively engage scientific,
COmmum;f,,St;I;m ] policy and community stakeholders to increase the impact of

| DNTP research products




& NTP

National Toxicology Program

Social Determinants of Health (SDOH)

Healthy People 2030

“Social determinants of health (SDOH)
are the conditions in the environments
where people are born, live, learn, work,
play, worship, and age that affect a wide

range of health, functioning, and quality- Ouety
of-life outcomes and risks.”

4.1 Refine current toxicology study and assessment approaches to
better understand and account for social determinants of health

Social Determinants of Health

Health Care
Access and
Quality

Eﬁ Neighborhood

and Built
Environment

* Intricately tied to physical determinants Cooonic
of health e.g. natural and built
environments, exposure to hazardous
substances and conditions

Social and
Community Context

Social Determinants of Health v
- AU Healthy People 2030

https.//health.gov/healthypeople/objectives-and-data/social-determinants-health
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National Toxicology Program

DNTP Projects Relevant to SDOH

4.1 Refine current toxicology study and assessment approaches to

¢ Geospatlal exposure, dlsparlty, and risk better understand and account for social determinants of health

mapping (K. Messier)

» Hazard characterization and assessment of
substances/exposures with evidence of _\ & Spatiotemporal Health
disproportionate impacts e.g., glyphosate, & T T L
PAHSs ik Aﬂl il

» Scoping reviews of the association between
chemicals in personal care products and timing
of fetal growth and puberty

» Literature review on impact of psychosocial
stressors related to health disparities and
Environmental Exposures on cardiovascular
health effects in women of U3 populations
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National Toxicology Program

Addressing Racism as a Public Health Issue

NIEHS and community partners organized
this workshop to —

« Raise awareness of the problem of systemic
racism in America and its contributing role to
Environmental Health Disparities (EHD)

* Inform the NIEHS community of current
EHD research and outreach activities in
Environmental Justice (EJ)

* Engage regional and local community
leaders involved in EJ advocacy networks to
discuss best practices for community
engagement

Mational Institute of
Environmental Health Sciences

Addressing Racism as a Public Health Issue
Through the Lens of Environmental Health
Disparities and Environmental Justice

S

From Problems to Solutions

Friday, December 10, 2021
9:00 a.m. - 4:45 p.m. EST

Virtual Event - Free and Open to the Public
To register: https://bit.ly/2XJJiwy

Preregistration is required.

Hosted by: The NIEHS Environmental Health Disparities
and Environmental Justice Faculty
Individuals with disabiitias whe nead accommaoddation to participate in this event should contact Dafene Dixon a1 964-287-3648

of dizap@niens nikogey, TTY users should contact the Federal TTY Relay Service at 800-877-8339. Requests for dasad captioning
should be made at least 5 business days in advance of the event.

=i
!
&

National Institutes of Health - U.S. Department of Health and Human Services

https.//tools.niehs.nih.gov/conference/ejworkshop2021/
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¥ National Toxicology Program

Climate Change and Human Health

CLIMATE DRIVERS

* Increased temperatures

* Precipitation extremes

* Extreme weather events

+ Sea level rise >

ENVIRONMENTAL SOCIAL
& INSTITUTIONAL CONTEXT EXPOSURE PATHWAYS & BEHAVIORAL CONTEXT
= Land-use change + Extreme heat = Age & gender
= Ecosystem change » Poor air quality = Race & ethnicity
= Infrastructure condition + Reduced food & water * Poverty
= Geography quality * Housing & infrastructure
* Agricultural production + Changes in infectious » Education
& livestock use agents + Discrimination
+ Population displacement = Access to care &
community health
infrastructure
« Preexisting health
HEALTH OUTCOMES conditions

« Heat-related illness

* Mental health consequences

& stress

U.S Global Change Research Program, 2016: The Impacts of Climate Change on Human
Health in the United States: A Scientific Assessment. http://dx.doi.org/10.7930/JOR49NQX

4.2 Selectively adapt current projects to address the disproportionate
impacts of climate change on individuals and populations

Heat-related illness
and death,
cardiovascular failure

Forced migration,
civil conflict,
mental health impa

:i:'njuries," fatalities;

mental health impacts

Severe
Weather

Extreme

Environ-
mental
Degradation

Water and Food
Supply Impacts

cardmvascular disease

Air
Pollution

Changes
in Vector
Ecology

Increasing
Allergens Resp iratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

https.//www.cdc. gov/cllmateandhealth/effects/default htm



National Toxicology Program

Climate Change Health Impacts Research in DNTP

4.2 Selectively adapt current projects to address the disproportionate
impacts of climate change on individuals and populations

« Harmful algal blooms — cyanotoxins
drinking water toxicology studies @

* Molds and mycotoxins — fungal
aerosol inhalation toxicology studies

* Wildfires — woodsmoke cancer hazard
evaluation

* Heightened risk of vulnerable
populations — susceptibility to immune

dysfunction ASPERGILLUS FUMIGATUS
ADMINISTERED BY INHALATION

* Emergent diseases — chronic kidney ~ 10 B6C3F1/N Mice (ReviseD)

disease of uncertain/nontraditional
etiOIOgy (CKDU) REVISED OCTOBER 2021
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National Toxicology Program

DNTP Has Many Stakeholders

With diverse roles and relationships -

partner, collaborator, advocate, interested party, technical advisor, OIE 4
data/information user, community, individual, service provider

AGENCY FORTOXIC SUBSTANCES ﬁg II E =
AND DISEASE REGISTRY

- 85" wellome 0 NIST
National Institute of
o Sal"lger Standards and Technology
ws - institute

NC =

3R* 4
PETA INTERNATIONAL .
SCIENCE CONSORTIUM LTD

. . @ Bayer Crop Science
National Institutes of Health =
Office of Dietary Supplements ‘ 0-BASF

T, m gatlonal Center for Internation S & svn ,e nta
S omplementary and Research on Cancer y g Health
g Integrative Health ' I*I Canada
: (ﬁ ‘(',V‘g;d il 0 g’é Ramagzzini Institute
LIs!ilu(o Ramazzini

@) OECD

AMRICAN
BOTANICAL
COUNCIL

Carci HEI Program B s roen o
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National Toxicology Program

Stakeholder Engagement

* Identification 4.3 Define creative approaches to effectively engage scientific, policy and
.. community stakeholders to increase the impact of DNTP research products
— Who is interested, affected, can help... / & &

 Types of interactions

> | 2
— Consultation, information sharing, inquiries, referrals, briefings (Dcno SO'Ut'O"‘_SE@m
O L= Partner £2.8%
» Mechanisms < EKnowledde © 9¢
it 0 A<
_ _ ) SJoint effort (72 s
— Formal or informal partnership NN WORKING TOGESPER 0
| ovels of t STAKEHOLDER%c_)
 Levels of engagemen
" WUMONTI RS
_ : _ti i ical i rojec =
Connection, one-time, info exchange or technical input BARTNERSHIPS 5
— Coordination, time-limited, specific topic PROBLEM SOLVING

CPT Program, June 2021

— Collaboration, sustained, joint effort on 1 or more topics
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National Toxicology Program

Beyond Traditional Products

Articles, reports, monographs
Tools, datasets, knowledge bases
Influence, service, training

Advice and decision support
Timing and pace of delivery
Content and audience

Scale and reach

—_—
‘Analytical and Bioanalytical Chemistry (2020) 412:6789-6809
hitps2/doi org/10.1007/500216.020-02839-7

PAPER IN FOREFRONT m

Gheck for
Comparison of phytochemical composition of Ginkgo biloba extracts | %
using a combination of geted and targeted analytical
approaches

Toxicology and Applied Pharmacology
Volume 418, 1 May 2021, 115496

Toxicokinetic evaluation of the common indoor

air pollutant, a-pinene, and its potential reactive
metabolite, a-pinene oxide, following inhalation

Bradley . Collins ® - Season P. Kerns? - Kristin Aillon? - Geoffrey Mueller® - Cynthia V. Rider - Eugene F. DeRose® -

exposure in rodents Robert E. London® - James M. Harnly* - Suramya Waidyanatha’

Chemical
Researchin
Environmental Healt Toxicoloqy

pubs acsorg/crt

. R . Harnessing In Silico, In Vitro, and In Vivo Data to Understand the
A t'e,"?d approach t°. prioritizing registered Toxicity Landscape of Polycyclic Aromatic Compounds (PACs)
pesticides for potential cancer hazard ) ) ) ) o

N . e . Jui-Hua Hsieh, Alexander Sedykh, Esra Mutlu, Dori R. Germolec, Scott S. Auerbach,
evaluations: implications for decision and Cynthia V. Rider*

making
2 - Cite This: Chem. Res. Toxicol. 2021, 34, 268-285 Read Online

Developmental Effects
and Pregnancy Outcomes
Associated With Cancer
Chemotherapy Use
During Pregnancy

way2on3
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¥ National Toxicology Program

Path to Impact Is Iterative and Interconnected

Integrated Health
Assessments

Data / Knowledge
Mining

Human Studies

Computational
Analysis

Engaging with
stakeholders

Delivering
useful products

Animal
¥ Studies

Bioactivity
Screening

Complex In Vitro
Simple In Vitro Systems Systems

Translational Toxicology Pipeline
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National Toxicology Program

Implementation of Portfolio Strategy

» Define key actions, deliverables and timelines
across all programs to guide tactical decisions

 Improve project and resource management

 Plan future BSC engagements focused on
foundational and cross-cutting topics



& NTP

National Toxicology Program

Summary
 DNTP research portfolio is organized around overarching strategic objectives

* Individual research programs align to those objectives while tackling important
opportunities in our mission space

« Strategic research priorities will guide focused effort over next 3 years, delivered
by executing projects from across all programs

 Our strategy and operational model affords flexibility to apply resources and
areas of strength to address timely and important public health issues

« Stakeholder interests and needs drive the work we do, establishing and nurturing
these interactions at scale requires creative approaches

« Our knowledge products effectively reach traditional scientific and regulatory
audiences, much greater impact could be realized by developing novel outputs



£
S
o
¢
(a8
>
(o))
el
[e}
R
X
0
S
[
ke
o
(o]
2z




	NTP Board of Scientific Counselors Meeting, December 2, 2021
	�DNTP Strategic Portfolio
	Outline
	DNTP Goals
	DNTP Strategic Objectives
	DNTP Research Programs
	Portfolio Composition
	Strategic Program Planning Outputs
	Determining Strategic Priorities
	Cross-Cutting Topics
	Program Research Priorities-Objective 1
	Program Research Priorities-Objective 2
	Program Research Priorities-Objective 3
	Delivering Priorities
	Thematic Research Priorities
	Social Determinants of Health (SDOH)
	DNTP Projects Relevant to SDOH
	Addressing Racism as a Public Health Issue
	Climate Change and Human Health
	Climate Change Health Impacts Research in DNTP
	DNTP Has Many Stakeholders
	Stakeholder Engagement
	Beyond Traditional Products
	Path to Impact Is Iterative and Interconnected
	Implementation of Portfolio Strategy
	Summary
	DNTP





Accessibility Report





		Filename: 

		06-DNTP Strategic Portfolio_Dec 2021_Masten_508c.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



